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DETAILED ACTION 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Request for Continued Examination 
A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicants' amendment and submission filed on May 18, 2009 that includes a 
response to the Office action dated November 17, 2008, has been entered. Claim 2 and 7 have 
been amended, claims 12-15 cancelled, and claims 143-148 newly added. Accordingly, claims 1- 
3, 5-9, and 16-148 are pending in the application. Claims 8, 16, 24, 25, 29, 34 and 37-142 stand 
withdrawn fi-om fiirther consideration, without traverse, as drawn to non-elected inventions and 
species of the invention. New claims 143, 144 and 148 are hereby withdrawn from fiirther 
consideration, as directed to non-elected subject matter (i.e. Ela as a fiinctional genomic region 
and host cell stably modified to express a functional pol or pTP polypeptide). The claims have 
been examined commensurate in scope with the elected invention, and the species of the 
invention. Applicants are directed to the elections made in their response dated December 3, 
2007. 

Claims 1-3, 5-7, 9, 17-23, 26-28, 30-33, 35, 36 and 145-147 are under current 
examination. 

Withdrawn Objection to the Specification/Abstract 

The abstract was objected to in the previous Office action dated November 17, 2008 as 
presented with deleted text. Applicants have supplied a new abstract, as a clean copy apart from 
other text, in accordance with 37 CFR 1.52(b)(4), obviating the ground for objection. Thus, the 
objection is hereby withdrawn. 



Application/Control Number: 1 0/5 1 1 ,980 
Art Unit: 1633 



Page 3 



Withdrawn Claim Rejections - 35 USC § 112- New Matter 

Claim 15 was rejected under 35 U.S.C. § 1 12, first paragraph, as failing to comply with the 
written description requirement, and introducing new matter into the disclosure, in the previous 
Office action dated November 17, 2008. Applicants' cancellation of the claim renders the 
rejection moot. Thus, the rejection is hereby withdrawn. 

Response, Maintained & New Claim Rejections - 35 USC § 103 

Claims 1-3, 5-7, 9, 17-22, 26, 27, 35 and 36 stand rejected under 35 U.S.C. 103(a) as 
being unpatentable over Lieber et al. (J. Virol. 73(1 1):9314-9324; 1999), in view of Mountz et al. 
(U.S. Patent No.: 6,383,794, filed Aug. 24, 1999). Applicants' cancellation of claims 12-15 
renders their rejection moot. The rejection set forth on pp. 5-8 of the previous Office action dated 
November 17, 2008 is maintained for claims 1-3, 5-7, 9, 17-22, 26, 27, 35 and 36 and fiirther 
applied to new claims 145-147 for reasons of record. 

The rejection is re-iterated as follows: 

The claims embrace a recombinant adenovirus/AAV hybrid virus comprising an 

adenovirus vector genome deleted in the polymerase region, or the preterminal protein region, or 
both; comprising AAV2 inverted terminal repeats (ITRs) and cis-elements for viral replication, 
packaging and encapsidation, and a functional adenovirus E4orf6 region, further comprising a 
heterologous nucleic acid sequence, and wherein the AAV genome does not encode the AAV rep 
or AAV capsid proteins, and wherein the vector genome encodes an AAV rep protein operably 
linked to the AAV p5 promoter; and wherein the hybrid virus can complete viral replication in a 
helper cell that provides AAV Rep and Cap. 

Lieber et al. describe integrating adenovirus- AAV hybrid vectors devoid of all viral 
genes (Title). Further teaching that ITRs inserted into adenovirus (Ad) vector genomes resulting 
in vector genomes devoid of all viral genes, are efficiently packaged into functional Ad capsids 
(Abstract). The Ad vectors contain AAV ITRs flanking a reporter gene cassette inserted into the 
El region; Ad. AAV vector genomes contain only the transgene flanked by AAV ITRs, and 
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packaging signals (Abstract; the reporter transgene corresponding to a heterologous nucleic acid, 
limitation of claim 1(b)). 

In Figure 1, Lieber et al. depict an Ad.AAV2 hybrid vector comprising a neo gene under 
the control of the SV40 and Tn5 promoters (limitation of claims 21, 22 and 27). As the hybrid 
vector genome does not include coding sequence for any adenoviral or AAV proteins, it 
necessarily comprises deletions of the adenovirus polymerase and preterminal protein regions 
(limitation of claims 17-20); and does not encode AAV Rep or AAV capsid proteins (limitation 
of claim 1 (b)), or El region products (limitation of claims 12 and 14). Lieber et al. additionally 
teach hybrid vectors containing the AAV2 genome ITRs (second column, p. 93 15, Figure 1 , and 
first colunm, first paragraph, p. 9317; limitation of claim 3). 

With regard to replication and production of hybrid virus in a helper cell, Lieber et al 
teach that viruses with different transgene cassettes incorporated into their El regions were 
generated by recombination of pXCJLl -derived shuttle plasmids and pJM 1 7 (Microbix) in 293 
cells; thus constituting a helper cell. Viruses containing two AAV ITRs tended to have deletions 
within the ITRs or other Ad sequences and to recombine with Ad sequences present within the 
293 cell genome. Only plaques fi-om viruses with intact ITRs were amplified, CsCl banded, and 
tittered (first colunm, p. 9315, under Adenoviruses; limitation of claims 35 and 36). 

While Lieber et al. do not describe their hybrid virus as comprising a functional E4orf6 
region, such variation in the construction of AAV hybrid vectors was known in the prior art. 

Mountz et al. disclose high titer recombinant AAV hybrid vectors encoding a therapeutic 
gene flanked by ITRs of AAV and the AAV rep and cap genes (Abstract). In Example 1, Mountz 
et al. describe the construction of the hybrid Ad-AAV vector, by cloning the 4.2 kb Xba 
fragment of AAV pSub201 containing the AAV rep and cap genes into the El Xba site of an 
adenoviral shuttle vector (column 13). The pSub201 is an infectious clone of AAV type 2 UNA. 
The rep and cap genes are under the control of the AAV p5 promoter in the hybrid AdAAV 
vector, as shown in Fig. 1 A (column 4; limitation of claims 6 and 7). 

The recombinant AAV fiirther comprises the adenoviral ITRs and an adenovirus 
packaging signal. El, E2A, E4 and VIA regions and no other adenoviral gene regions (see Fig. 
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15B, pages 42-44; limitation of claims 2). Mountz et al. state: "Preferably, the adenovirus 
genome is deleted for all coding sequences other than those genes required for adenoviral 
replication. More preferably, the genes required for adenoviral replication, and hence remaining 
on the adenoviral genome, are ElA, ElB, E2A, E4 and VIA." (column 7, last paragraph; 
limitation of claim 10). As the recombinant hybrid vector does not contain an E2B region, it 
necessarily is deficient in sequences encoding the preterminal and polymerase protein regions 
(limitation of claims 1(a) and 17-20). Further, the E4 region contains the E4orf6 (limitation of 
claim 1(a)), thus curing the deficiency in Lieber et al. The insertion of the genes required for 
replication is into an El deleted region of the vector (shown in Figs. 10 and 11; limitation of 
claims 12 and 13). 

Mountz et al. describe AdAAV viruses that express the cap and rep genes separately , to 
separately modulate their expression (column, 17, lines 4-7); Additionally teaching the use of a 
stable cell line which constitutively expresses the rep and cap genes to provide rAAV packaging 
function (column 19, lines 20-22; limitation of claim 147). In Example 12, column 18, Mountz et 
al. state: "The helper-dependent recombinant adenoviruses, including AdrAAVSkb (FIG. lOB) 
and AdrAAV-GFP8kb (FIG. IOC) which produces high-titer, Ad-free rAAV, was constructed by 
deleting an 8 Kb Pmel-Sgfl fragment encoding the Ad hexon, penton, core protein, and DNA 
polymerase genes from plasmid pAdAAV or pAdrAAV-GFP (FIG. 1 A, FIG. 4A). This virus 
already has deletions in the El and E3 genes. Both constructs are able to replicate and be 
packaged in the presence of the Ad helper virus, AdLoxpTK, in 293CreNS cells." (limitation of 
claims 35 and 36). 

In Example 4, column 13, Mountz et al. describe the construction of a hybrid AdrAAV 
vector encoding a GFP protein operably linked to the CMV promoter (the GFP constituting a 
heterologous reporter polypeptide; limitation of claims 21 and 22, 26 and 27). 

The teachings of Lieber et al. and Mountz et al. are both directed to hybrid adeno/AAV 
vectors. Therefore, it would have been prima facie obvious for a person of ordinary skill in the 
art to combine their respective teachings and to include a functional adenovirus E4orf6 region in 
the hybrid vector of Lieber et al., with a reasonable expectation of success, at the time of the 
instant invention. A person of ordinary skill in the art would construct such a hybrid adeno/AAV 
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vector as a matter of design choice, which amounts to combining prior art elements according to 
known methods to yield predictable results. Applicants should note that the KSR case forecloses 
the argument that a specific teaching, suggestion, or motivation is required to support a finding 
of obviousness. KSR International Co. v. Teleflex Inc., 550 U.S.-, 82USPQ2d 1385 (2007). 

Response to Arguments: 

Applicants traverse, arguing Lieber and Mountz are not combinable because the goal in 
Lieber is to produce an Ad-AAV hybrid vector devoid of all viral genes; that Lieber reference 
states "this hybrid vector should be devoid of all Ad genes whose expression may cause 
immunological or toxic side effects"; that Lieber teaches against a vector comprising a fiinctional 
E4orf6 region, and thus one of ordinary skill in the art would not look to Mountz to "add back" 
any viral genes. Applicants' arguments have been fiiUy considered, but are not found persuasive. 

In response, it should be noted that the instant obviousness rejection is not based on a 
strict TSM test (requiring a specific teaching, suggestion or motivation) to combine the 
references. As previously indicated, a person of ordinary skill in the art would construct the 
instantly claimed hybrid adeno/AAV vector as a matter of design choice, which amounts to 
combining prior art elements according to known methods to yield predictable results. A person 
of ordinary skill in the art would be apprised of the totality of the prior art, that include the 
teachings of Mountz et al., that have been ignored by Applicants. 

Lieber et al. demonstrate that the Ad-AAV hybrid vector may be produced by deletion of 
viral proteins that may have toxic side effects. Lieber et al. state: "The concept of combining 
elements from different viruses is not new" (second column, p. 9322). While Lieber et al. do not 
specify which Ad genes may cause toxic side effects, Mountz et al. state in Example 3, column 
13 that while previous investigators have proposed expression of AAV rep genes might be toxic 
to cells, the results indicate that the previous failures to produce AdAAV viral particles may have 
been due to unidentified factors. Mountz et al. state: "Preferably, the adenovirus genome is 
deleted for all coding sequences other than those genes required for adenoviral replication. Thus, 
all structural and capsid proteins have been deleted from the vectors of Mountz et al. Further, the 
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instantly claimed hybrid vector is devoid of all functional adenovirus genes, except for E4orf6, 
and there is no indication in either the teachings of Lieber et al. or Muntz et al. to implicate the 
E4orf6 region as toxic. Thus, there is no teaching in Lieber against a vector comprising a 
functional E4orf6 region, as asserted by Applicants. 

With reference to the KSR case. Applicants argue that KSR stands for the proposition 
that "A patent composed of several elements is not proved obvious merely by demonstrating that 
each element was, independently, known in the prior art". In response, it should be noted that the 
instant rejection is predicated on more that knowledge of each element in the prior art. AdAAV 
hybrid vectors comprising deletions in all viral genes except for those required for replication are 
specifically disclosed by Mountz et al., and Lieber et al. further indicate that additional deletions 
of Ad genes can also be made in an AdAAV hybrid vector. 

Thus, the rejection is maintained for claims 1-3, 5-7, 9, 17-22, 26, 27, 35 and 36 and 
further applied to new claims 145-147 for reasons of record and the foregoing discussion. 

Claims 1 and 21-23 stand rejected under 35 U.S.C. §103(a) as being unpatentable over 
Lieber et al. (J. Virol. 73(1 1):93 14-9324; 1999), in view of Mountz et al. (U.S. Patent No.: 
6,383,794, filed Aug. 24, 1999), and further in view of Souza et al. (U.S. Patent Application 
Publication No.: 2003/0017139; effective filed Nov. 16, 1999). The rejection set forth on pp. 8- 
10 of the previous Office action dated November 17, 2008 is maintained for reasons of record. 

The rejection is re-iterated as follows: 

The claims encompass a recombinant adenovirus/AAV hybrid virus comprising an 
adenovirus vector genome deleted in the polymerase region, or the preterminal protein region, or 
both; comprising AAV2 inverted terminal repeats (ITRs) and cis-elements for viral replication, 
packaging and encapsidation, and a functional adenovirus E4orf6 region, further comprising a 
heterologous nucleic acid sequence that is operatively associated with a liver-specific promoter, 
and wherein the AAV genome does not encode the AAV rep or AAV capsid proteins, and 
wherein the vector genome encodes an AAV rep protein operably linked to the AAV p5 
promoter. 
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Lieber et al. describe integrating adenovirus- AAV hybrid vectors devoid of all viral 
genes (Title). Further teaching that ITRs inserted into adenovirus (Ad) vector genomes resulting 
in vector genomes devoid of all viral genes, are efficiently packaged into functional Ad capsids 
(Abstract). The Ad vectors contain AAV ITRs flanking a reporter gene cassette; Ad.AAV vector 

genomes contain only the transgene flanked by AAV ITRs, and packaging signals (Abstract; the 
reporter transgene corresponding to a heterologous nucleic acid, limitation of claim 1(b)). 

In Figure 1, Lieber et al. depict an Ad.AAV2 hybrid vector comprising a neo gene under 
the control of the SV40 and Tn5 promoters. As the hybrid vector genome does not include 
coding sequence for any adenoviral or AAV proteins, it necessarily comprises deletions of the 
adenovirus polymerase and preterminal protein regions (limitation of claim 1(a) (i-iii)). Lieber et 
al. additionally teach hybrid vectors containing the AAV2 genome ITRs (second column, p. 
9315, Figure 1, and first column, first paragraph, p. 9317). The Ad.AAV vectors are described as 
a promising tool for stable gene transfer in vitro and in vivo (Abstract). 

Mountz et al. disclose high titer recombinant AAV hybrid vectors encoding a therapeutic 
gene flanked by ITRs of AAV and the AAV rep and cap genes (Abstract). The recombinant 
AAV further comprises the adenoviral ITRs and an adenovirus packaging signal. El, E2A, E4 
and VIA regions and no other adenoviral gene regions (see Fig. 15B, pages 42-44; limitation of 
claims 2). Mountz et al. state: "Preferably, the adenovirus genome is deleted for all coding 
sequences other than those genes required for adenoviral replication. More preferably, the genes 
required for adenoviral replication, and hence remaining on the adenoviral genome, are ElA, 
ElB, E2A, E4 and VIA." (column 7, last paragraph; limitation of claim 10). As the recombinant 
hybrid vector does not contain an E2B region, it necessarily is deficient in sequences encoding 
the preterminal and polymerase protein regions (limitation of claims 1(a) and 17-20). Further, the 
E4 region contains the E4orf6 (limitation of claim 1(a)). In Example 4, column 13, Mountz et al. 
describe the construction of a hybrid AdrAAV vector encoding a GFP protein operably linked to 
the CMV promoter (the GFP constituting a heterologous reporter polypeptide; limitation of 
claims 21 and 22). 
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While Lieber et al. and Mountz et al. do not describe their hybrid AAV vectors encoding 
a heterologous nucleic acid as operatively associated with a liver-specific promoter, such 
promoters were known in the prior art. 

Souza et al. describe adeno-associated viral vectors comprising liver specific 
enhancer/promoter combinations linked to a transgene administered to recipient cells (Abstract). 
The references of Lieber et al., Mountz et al. and Souza et al. are all directed to the use of 
recombinant AAV vectors for transfer of heterologous transgenes genes to recipient cells. 
Therefore, it would have been prima facie obvious for a person of ordinary skill in the art to use 
the liver-specific promoter of Souza et al. in the hybrid AAV vector of Lieber et al. or Mountz et 
al. for gene transfer, with a reasonable expectation of success, at the time of the instant invention. 
A person of skill in the art would be motivated to utilize the hybrid AAV vector of Lieber et al. 
or Mountz et al. for transfer of transgene operably linked to a liver-specific promoter for therapy, 
because such vectors could be produced at high titer and high purity (see Abstract, Lieber et al). 

Response to Arguments: 

Applicants traverse, arguing that Lieber in view of Mountz fails to disclose or suggest a 
hybrid virus that comprises Ad E4orf6 as well as a deletion of pol and/or pTP; and Souza does 
not disclose or suggest a vector that encodes E4orf6, thus failing to cure the deficiency of Lieber 
in view of Mountz. Applicants' arguments have been fiiUy considered, but are not found 
persuasive. 

In response, it should be noted that Mountz et al. describe their vectors as having 
deletions in all genes, except for, ElA, ElB, E2A, E4 and VIA." (column 7, last paragraph); and 
the E4 region necessarily contains the E4orf6 region. Lieber et al. describe Ad-AAV hybrid 

vector that can be devoid of all viral genes (Title). As the hybrid vector genome does not include 
coding sequence for any adenoviral or AAV proteins, it necessarily comprises deletions of the 
adenovirus polymerase and preterminal protein regions. Thus, there is no requirement for Souza 
et al. to teach or suggest the same. 

Thus, the rejection is maintained for reasons of record and the foregoing commentary. 
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Claims 1, 26-28 and 30-33 stand rejected under 35 U.S.C. §103(a) as being unpatentable 
over Lieber et al. (J. Virol. 73(11):93 14-9324; 1999), in view of Mountz et al. (U.S. Patent No.: 
6,383,794, filed Aug. 24, 1999), and fiirther in view of PodsakofFet al. (U.S. Patent No.: 
5,962,313; effective filed Jan. 16, 1997). The rejection set forth on pp. 10-12 of the previous 
Office action dated November 17, 2008 is maintained for reasons of record. 

The rejection is re-iterated as follows: 

The claims encompass a recombinant adenovirus/AAV hybrid virus comprising an 
adenovirus vector genome deleted in the polymerase region, or the preterminal protein region, or 
both; comprising AAV2 inverted terminal repeats (ITRs) and cis-elements for viral replication, 
packaging and encapsidation, and a fimctional adenovirus E4orf6 region, fiirther comprising a 
heterologous nucleic acid sequence encoding human lysosomal acid a-glucosidase, and wherein 
the AAV genome does not encode the AAV rep or AAV capsid proteins, and wherein the vector 
genome encodes an AAV rep protein operably linked to the AAV p5 promoter. 

The instant specification identifies glycogen storage disease type 11 (GSD 11) as a 
classical lysosomal storage disorder, mediated by Acid a-Glucosidase (second paragraph p. 2). 

Lieber et al. describe integrating adenovirus-AAV hybrid vectors devoid of all viral 
genes (Title). Further teaching that ITRs inserted into adenovirus (Ad) vector genomes resulting 
in vector genomes devoid of all viral genes, are efficiently packaged into functional Ad capsids 
(Abstract). The Ad vectors contain AAV ITRs flanking a reporter gene cassette; Ad. AAV vector 
genomes contain only the transgene flanked by AAV ITRs, and packaging signals (Abstract; the 
reporter transgene corresponding to a heterologous nucleic acid, limitation of claim 1(b)). 

In Figure 1, Lieber et al. depict an Ad.AAV2 hybrid vector comprising a neo gene under 
the control of the SV40 and Tn5 promoters (constituting a reporter polypeptide; limitation of 
claims 26 and 27). As the hybrid vector genome does not include coding sequence for any 
adenoviral or AAV proteins, it necessarily comprises deletions of the adenovirus polymerase and 
preterminal protein regions (limitation of claim 1(a) (i-iii)). Lieber et al. additionally teach 
hybrid vectors containing the AAV2 genome ITRs (second column, p. 9315, Figure 1, and first 
column, first paragraph, p. 9317). The Ad.AAV vectors are described as a promising tool for 
stable gene transfer in vitro and in vivo (Abstract). 
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Mountz et al. disclose high titer recombinant AAV hybrid vectors encoding a therapeutic 
gene flanked by ITRs of AAV and the AAV rep and cap genes (Abstract). The recombinant 
AAV further comprises the adenoviral ITRs and an adenovirus packaging signal, El, E2A, E4 
and VIA regions and no other adenoviral gene regions (see Fig. 15B, pages 42-44; limitation of 
claims 2). Mountz et al. state: "Preferably, the adenovirus genome is deleted for all coding 
sequences other than those genes required for adenoviral replication. More preferably, the genes 
required for adenoviral replication, and hence remaining on the adenoviral genome, are El A, 
ElB, E2A, E4 and VIA." (coluntm 7, last paragraph; limitation of claim 10). As the recombinant 
hybrid vector does not contain an E2B region, it necessarily is deficient in sequences encoding 
the preterminal and polymerase protein regions (limitation of claims 1(a) and 17-20). Further, the 
E4 region contains the E4orf6 (limitation of claim 1(a)). 

While Lieber et al. and Mountz et al. do not describe their hybrid AAV vector 
heterologous protein as human lysosomal acid a-glucosidase, the prior art had taught AAV 
vectors canying a nucleic acid encoding for lysosomal acid a-glucosidase. 

Podsakoff et al. describe AAV vectors comprising a gene encoding a lysosomal enzjone 
(Title). In Example 8 (column 27), Podsakoff et al. describe in vitro and in vivo transduction of 
muscle cells using a rAAV-hGAA vector encoding human lysosomal acid a-glucosidase to treat 
glycogen storage type II (Pompe's disease) (columns 27 and 28; limitation of claims 28 and BO- 
SS). 

The references of Lieber et al., Mountz et al. and Podsakoff et al. are all directed to the 
use of recombinant AAV vectors for transfer of heterologous genes in vitro and in vivo. 
Therefore, it would have been prima facie obvious for a person of ordinary skill in the art to use 
the human lysosomal acid a-glucosidase of Podsakoff et al. in hybrid AAV vectors for gene 
transfer, with a reasonable expectation of success, at the time of the instant invention. A person 
of skill in the art would be motivated to utilize the hybrid AAV vectors for transfer of the human 
lysosomal acid a-glucosidase transgene for therapy, because such vectors could be produced at 
high titer and high purity (see Abstract, Lieber et al). 
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Response to Arguments: 

Applicants traverse, arguing that Lieber in view of Mountz fails to disclose or suggest a 
hybrid virus that comprises Ad E4orf6 as well as a deletion of pol and/or pTP; and Podsakoff 
does not disclose or suggest a vector that encodes E4orf6, thus failing to cure the deficiency of 
Lieber in view of Mountz. Applicants' arguments have been fiilly considered, but are not found 
persuasive. 

Applicants are directed to the response provided above. Thus, the rejection is maintained 
for reasons of record and the foregoing conmientary. 

Response to Arguments Regarding New Claims: 

As indicated above, new claims 143, 144 and 148 are withdrawn from further 
consideration, as directed to non-elected subject matter (i.e. Ela as a functional genomic region 
and host cell stably modified to express a functional pol or pTP polypeptide). The claims have 
been examined commensurate in scope with the elected invention, and the species of the 
invention. Applicants are directed to the elections made in their response dated December 3, 
2007. Thus, the Ela region as a functional region has not been examined for determination of 
patentability. 

Conclusion 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to FEREYDOUN G. SAJJADl whose telephone number is 
(571)272-331 1. The examiner can normally be reached on 6:30 AM-3:30 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Woitach can be reached on (571) 272-0739. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
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